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EXECUTIVE SUMMARY

Information on the location of aircraft
accidents/incidents in the airport vicinity in relation to
runways has many applications. It is useful to persons
involved in the planning and design of an airport and its
surrounding areas, as well as those responsible for
day-to-day airport operations.

The location of an aircraft involved in an accident or
incident may be documented by the National Transportation
Safety Board and the Federal Aviation Administration during
the course of their investigation. When available, it will
appear in the record of the individual investigation.
However, this location information is not available from
either of these agencies in a summary form.

This study was undertaken to compile in one document the
location relative to the runway of these accidents/incidents
for aircraft involved in commercial air transportation in the
United States. Since it is intended that this information
will be used mainly to make decisions on individual airports,
no attempt was made to reach conclusions or make
recommendations based on the data.

The National Transportation Safety Board's dockets of
commercial aircraft accidents/incidents that occurred from
1978 to 1987 were reviewed to determine the aircraft location.
This review was limited to aircraft operating under Part 121,
Part 129, and Part 135 of the Federal Aviation Regulations;
only scheduled operations were examined under Part 135.

The accidents/incidents used for this study were
categorized as undershoots, landings off the runway, veeroffs,
overruns, and other in the vicinity of the airport. The
aircraft location was recorded in terms of the distance along
the runway centerline or extended centerline (X distance) and
the perpendicular distance from the centerline or extended
centerline (Y distance.)

Appendix 1 provides an explanation of the methodology
used to identify applicable accidents/incidents and to
determine the aircraft location. Appendix 2 provides a
listing of all the accidents/incidents included in this study,
while additional appendices list the accidents/incidents in
each category.
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Over 500 accident/incident records were reviewed by the
author as part of this study. Needless to say, the author
received assistance from several people in this undertaking,
and would like to take this opportunity to thank them and
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computer, thereby eliminating countless hours of data entry
and errors that are inherent in such a task.
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involved in particular investigations to seek clarification of
the information in the docket. Although there are too many to
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provided.

Dave Thomas and Harold Donner of the FAA's Office of
Accident Investigation and my colleague, Gale Braden, in the
Office of Aviation Oversight, deserve specific recognition.
In their positions with the FAA, as well as their former
positions with the NTSB, they participated in the
investigation of many of the accidents/incidents listed in
this report. Although the information they provided regarding
the details of individual accidents was very useful, their
knowledge and explanation of the investigative procedures, as
well as the comments they provided on the draft report, were
particularly invaluable to the author.

Throughout this effort, the ability to review and sort
data based on various parameters was essential. The author is
indebted to Joe Baxter, Art Goon, and their colleagues at FU
Associates for the technical assistance they provided on the
computer aspects of this study.
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OBCTION I

IMTRODUCTION

Background and Purpose

Commercial aviation has developed an outstanding safety
record. However, occasionally there is a mishap, i.e., an
accident or incident, in these operations:

0 An accident involves fatalities, serious injuries, or
major structural damage to the aircraft.

. An incident is a hazardous or potentially hazardous
occurrence not classified as an accident because of the
degree of injury and/or extent of damage.

The accident/incident could be due to equipment failure, human
error, meteorological conditions, or any number of other
conditions or combinations thereof.

When an accident/incident occurs in the vicinity of an
airport, it is important to know the location of the aircraft
relative to the runway. This information has many
applications. To airport engineers, the aircraft location
would be useful in developing new and/or revalidating existing
airport design standards. For example, standards for runway
protection zones and safety areas would be directly affected
by this information. Aircraft accident/incident locations
would also be important to officials responsible for making
decisions on airport development and/or land uses in the
vicinity of an airport. Persons involved in developing
emergency response plans to aircraft accidents would also find
this information useful, as would those responsible for
day-to-day airport operations.

The aircraft's location in an accident/incident may be
documented by the National Transportation Safety Board and the
Federal Aviation Administration during the course of their
investigation. When available, it appears in the record of
the individual investigation. However, this location
information is not available from either of these agencies in
a summary form. This study was undertaken to compile in one
document information on the location relative to the runway of
accidents/incidents for aircraft involved in commercial air
transportation in the United States.



2

Scope

Information in the National Transportation Safety
Board's dockets of completed aviation accident and incident
investigations during the period 1978-87 was used as the basis
for this study.I  Over 500 accidents/incidents were reviewed
as part of this effort. Of these, 246 accidents/incidents
were identified as relevant.

The dockets examined were limited to accidents and
incidents occurring during the following operations:

" Operations under Federal Aviation Regulation (FAR) Part
121 (Certification and operations: Domestic, flag, and
supplemental air carriers and commercial operators of
large aircraft)--includes all revenue operations
conducted by scheduled and unscheduled (e.g., charter)
U.S. carriers.

" Operations under Part 129 (Operations of Foreign Air
Carriers)--includes foreign air carriers conducting
operations in the United States.

• Scheduled operations conducted under FAR Part 135 (Air
Taxi Operators and Commercial Operators)--includes
scheduled air taxi or commuter operations; does not
include operations involving seaplanes operating on the
water or helicopters.

This study does not include accidents/incidents involving air
carriers on nonrevenue flights such as a repositioning or
ferry flight operated under FAR Part 91 (General Operating and
Flight Rules).

To the extent data was available, the location of the
aircraft relative to the runway was extracted from the docket
for each of these accidents/incidents. Observations on the
data for the various categories of accidents/incidents were
also made; however, as noted above, no attempt was made to
reach conclusions or make recommendations regarding the data.

I The dockets used in this study were reviewed during the
last six months of 1988. There were investigations for
accidents/incidents occurring in 1987 that had not been
completed when this review was under way. These
accidents/incidents are not included in this study.
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SECTION 2

APPROACH

Data Sources

The National Transportation Safety Board (NTSB) is an
independent agency of the Federal Government. It is
responsible for investigating, or causing to be investigated,
and determining the probable cause of transportation
accidents, including those involving civil aviation, that
occur in the United States and its territories.

Any civil aviation accident occurring in the United
States should have a docket. This is the NTSB's official
record of the investigation, and includes all the information
gathered on the accident.

Under its charge to conduct special investigations and
special studies, the NTSB may also choose to investigate
aviation incidents. The NTSB dockets for incidents are
usually limited to those in which the NTSB has participated in
the investigation.

Several incidents relevant to this study were not
included in the NTSB dockets, but were reflected in the FAA's
Accident/Incident Data System. These records usually do not
provide specific information on aircraft location. For most
of these incidents, it is probably fair to assume that the
aircraft touched down or came to rest in the immediate
vicinity of the runway. Because of the lack of specific
location information, no attempt was made to include these
incidents in this study.

One should be aware of certain limitations when using the
docket information on aircraft location. For example, the
distances given are often to a single point, such as the
landing gear, the nose, the tail, or any other portion of the
aircraft. In some dockets, this point is specifically
identified, while in others it is not. Also, the docket
usually gives no indication of how the distance was obtained;
it may have been measured with a tape, paced off, or estimated
by the investigative team. Consequently, there is a certain
amount of error inherent in the data. Nevertheless, despite
these limitations, the information contained in these dockets
is considered the best available.
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Methodology

The NTSB docket for each applicable accident/incident was
reviewed for the purpose of categorizing the accident/incident
and determining whether the docket contained information on
the aircraft's location relative to the runway. Appendix 1
provides a detailed explanation of the methodology used to
identify the applicable accidents/incidents and to determine
the aircraft's location.

For the latter purpose, the distance along the centerline
or extended centerline was recorded as the X distance. The
perpendicular distance by which the aircraft was offset from
the centerline (or extended centerline) was recorded as the Y
distance. For the Y distance, it was also noted whether the
aircraft was left or right of the centerline based on the
direction of the aircraft's operation. When information on
the X or Y distance could not be found, the distance was
recorded as unknown. Figure 1 depicts how the X and Y
distances were measured for each category.

*Undershoots and Other (Landing)
I X Runway .

VNY ~Threshold1

Initial Touchdown

*Veeroffs and Landing Offs
Xt R u n w a y

Threshold t

Various Points -

@Overruns and Other (Takeoff)
Runway Xt

Departure End -

Aircraft Resting Place
Additional Information in Section 3.

Figure 1. X and Y Distance Xeasurements for Each Category
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In addition to the aircraft's location relative to the
runway, information in such areas as the operation, the
airport, the runway, and the aircraft type was retrieved
directly from the NTSB computer for each accident/incident.

Definitions

Each applicable accident/incident was categorized as
follows :2

Undershoot--During landing, the aircraft touches down
prior to the runway, usually due to the loss, lack, or
misinterpretation of visual cues. For the purposes of
this study, an undershoot is a touchdown in the approach
area within 2000 feet of the runway threshold.

* Landing off--During landing, any part of the aircraft's
landing gear touches down off the runway after the
aircraft has passed the runway threshold.

Veeroff--During landing rollout or takeoff roll, the
aircraft runs off the side of the runway.

* Overrun--During landing rollout or takeoff roll, the
aircraft runs off the end of the runway. Aircraft that
run off the side of the runway but come to rest beyond
the departure end of the runway have also been included
in this category.

* Other--During landing, the aircraft impacts the ground
more than 2000 feet from the runway threshold. During
takeoff, the aircraft becomes airborne, but then impacts
the ground prior to making the first airborne power
reduction or reaching Visual Flight Rules (VFR) pattern
altitude.

2 Although these terms are commonly heard in the aviation

industry, the NTSB does not currently use them to categorize
accidents/incidents. The definitions provided reflect the way
these terms are used in this report.
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SECTION 3

AIRCRAFT LOCATIONS

This section presents information for the
accidents/incidents categorized as undershoots, landing offs,
veeroffs, overruns, and other. For each category, information
is provided on the number of accidents/incidents, the types of
operators, the locations of the aircraft relative to the
runway, and any observations regarding the data. Note that
the X and Y distances are given in feet.

For many of the accidents/incidents, one or more of the
data elements were unknown or not reported. Unless otherwise
stated, any percentages, ratios, and the like cited for a
particular parameter in the discussion of the aircraft
locations in each category are based on the
accidents/incidents where the applicable data were known.

A complete listing of all the accidents/incidents
included in this study is contained in Appendix 2. Additional
appendices list the accidents/incidents contained in each
category. Some introductory information on the data,
abbreviations, and notations that appear in the appendices is
provided at the beginning of Appendix 2.

Undershoots

There were 18 accidents/incidents categorized as
undershoots. Of these, 11 involved Part 135 operators, and
the remainder Part 121 operators. A listing of these
accidents/incidents is contained in Appendix 3.

Figure 2 provides a bar graph of the X distance
distribution in 200 foot increments. As can be seen from this
graph, all of these accidents/incidents occurred within 1600
feet of the threshold, with 15 (83 percent) occurring within
1000 feet. All 7 of the undershoots involving Part 121
aircraft occurred within 600 feet of the threshold.

Since an aircraft involved in an undershoot is in the
final stages of approach, little deviation from the extended
runway centerline (Y distance) would be expected. The data
bears this out: the initial touchdown point for aircraft
involved in 13 of the accidents/incidents in this category was
within the extended edges of the runway.
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Number of Accidents/Incidents (A/rs)
10

5I

UNK (200' <400' <6001' e 80 1000' < 00' 1400' ( 00'
Distance from Threshold

To tal A/Irs 116] PART 121 A/i's Ill Part 135 A/r's Ilii

Distance measuued along the extended
runway ¢enterline to point of Initial
touchdown.

Figure 2. Undershoots: Distance
from the Threshold

Of the remaining 5 undershoots, 1 was located
approximately 25 feet from the extended runway edge, while 3
had variations ranging from 228 feet to 480 feet from the
extended runway centerline. These 3 included an aircraft that
encountered wake turbulence from another aircraft, one that
experienced icing during an instrument approach, and one that
ran out of fuel. The Y distance could not be determined for
the fifth undershoot.

Figure 3 provides a plot relative to the runway of the
undershoots that had both a known X and Y distance.

Part 135 operators were involved in all of the
undershoots where the aircraft touchdown was more than 600
feet from the runway threshold (X distance) and/or outside the
extended runway edges. One possible explanation of these
statistics is that Part 135 aircraft operate at many airports
lacking navigational aids such as visual glide path indicators
or instrument landing systems.



8

350'

01'

THRESHOLD

350*

700' 400'6000 1000'200' 1400' 1600 180'

# Part 135 (10 A/I's)
* Part 121 (7 A/'s)

Figure 3. Undershoot Locations

The 11 Part 135 undershoots were examined further to see
whether improved vertical guidance might have prevented them.
The remarks section in Appendix 3 provides information on
weather conditions, availability of vertical guidance, causal
factors, and the author's judgment based on review of the NTSB
records as to whether this might have been the case. This
information is summarized below.

Part 135 undershoots in Visual MeteoroloQical Conditions.
Visual glide path indicators were not available for 6 of the 8
undershoots that occurred during Visual Meteorological
Conditions. A visual glide path indicator might have helped
prevent 4 of these 6.

Of these 4 undershoots, 2 involved aircraft encountering
wake turbulence on approaches to large hub airports. A visual
glide path indicator might have assisted the pilots to fly



9

above the flight path of the larger aircraft and thereby avoid
the wake turbulence. The third of these undershoots involved
a pilot misjudging distance, speed, and altitude on his
approach to the runway, while the fourth involved a pilot who
encountered wind shear. A visual glide path indicator might
have alerted these two pilots that they were below the proper
glide path, thereby allowing them to take corrective action.
The investigators for the accident involving wind shear noted
that it would be difficult to install a visual glide path
indicator because of the curved approach through a mountain
pass.

The 2 accidents/incidents where a visual glide path
indicator would not have made a difference include an aircraft
that ran out of fuel and an aircraft with a center of gravity
substantially aft of its authorized limit.

Part 135 undershoots in Instrument Meteorological
Conditions. Of the Part 135 undershoots, 3 occurred in
Instrument Meteorological Conditions. Of these, 1 involved an
aircraft that encountered wind shear while on an Instrument
Landing System (ILS) approach. The remaining 2 involved
aircraft icing; 1 was on a VOR approach while the other was on
a VFR flight plan to an airport that had neither a VASI nor
runway lights. It is doubtful that additional vertical
guidance would have prevented any of these accidents.

Landing Offs

There were 11 accidents/incidents categorized as landing
off the runway. Of these, 6 involved Part 135 operators, and
the remainder Part 121 operators. A listing of these
accidents/incidents is contained in Appendix 4.

The difference between an accident/incident categorized
as an undershoot and one categorized as a landing off is that
in the latter, the aircraft has passed the threshold when it
touches down. The aircraft's landing gear may touch down
entirely or partially off the runway.

Initially, an attempt was made to measure both the X and
Y distances to the aircraft's stopping point for these
accidents/incidents. In 2 of the cases, the aircraft did not
stop, but became airborne again and proceeded to another
airport. In another case, the aircraft was able to enter
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and stop on the runway. In other cases, information was
available only on the aircraft's initial touchdown point.
Because of this variation, the remarks for each
accident/incident entry in Appendix 4 specify the points to
which these distances were measured.

The 5 Part 121 accident/incidents in this category all
occurred during Instrument Meteorological Conditions.
Although the NTSB determined various probable causes, they
could be grouped generically under the term "pilot error."

In contrast, only 1 of the 6 Part 135
accidents/incidents occurred in Instrument Meteorological
Conditions. It was also caused by "pilot error," as were 2 of
the accidents/incidents that occurred during Visual
Meteorological Conditions. The remaining 3 were attributed to
mechanical difficulties.

Veeroffs

There were 97 veeroffs. Part 121 operators were involved
in 18 of these accidents/incidents, while Part 135 operators
were involved in the remaining 59. The veeroff category does
not include accidents/incidents where the aircraft veered off
the side of the runway but came to rest beyond the departure
end of the runway; these accidents/incidents were categorized
as overruns. A listing of veeroff accidents and incidents is
contained in Appendix 5.

Although veeroffs may occur during landing or takeoff,
they are more prevalent during landing. Table 1 shows how the
veeroffs were divided between landing and takeoff for Part 121
and 135 operators.

Table 1. Veeroffs by Phase of Operation
and Operator Type

PHASE OF OPERATION
TYPE OF
OPERATOR Landing Takeoff Total

Part 121 35 3 38

Part 135 39 20 59

Total 74 23 97
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For veeroffs, the point to which the X distance was
measured varied based on the information available in the
docket. For this reason, letter prefixes of A, B, and C have
been used to code the X distance data. These letters indicate
the following:

A - distance to the point where the aircraft left the
runway

B - distance to the point where the aircraft came to rest
off the runway

C - distance to the point where the aircraft reentered
the runway

In some cases, the docket provided information on both
the point at which the aircraft departed the runway and that
at which it came to rest or reentered the runway. When more
than one of these distances was available, both were recorded.
However, for many of the veeroffs, information on only one of
these points was available. An X distance could not be found
for 32 of the veeroffs. Figure 4 shows the distribution of

Part 121 Part 135
Number of accidents/incidents (A/I's) 4 Number of accidents/incidents (A/rt)•

14; 14[

12- .12...-

10. ./.. . 10..1 2 . .. . .. . .. . .... .. .... .~ ~ ~ ~~. . .... .. 2. . . . .. . . .. . . .. . .. . . .. . . . . . .,oI~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~. .................. .................... ................

4..... 4- /

2 21,
2 3 4 2 3 4

Runway Ouarter Rnway Ouarter

Departure Point (A) 1 Resting Place (B) E Reentry Point (C)

• Based upon the 33 Part 121 and 32 Part 135 A/i's

that reported at least one X distance. If more then

one X distance was reported (e.g., A and B). both

are reflected on these graphs.

Figure 4. Veeroffs by Quarter of the Runway
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the X distance by quarter of the runway for Part 121 and Part
135 accidents/incidents that had recorded X values.

Since the information recorded in the dockets for the Y
distance also varied, a letter prefix of D or E was used to
code each entry in the following manner:

D - distance from the centerline to the point where the
aircraft came to rest off the runway

E - distance from the centerline to the farthest point to
which the aircraft traveled from the centerline (This
distance was usually provided when the aircraft reentered
the runway.)

An R or L prefix is also used with each entry to indicate
whether the aircraft veered off the right or left side of the
runway, as determined by the direction of the operation.

For 41 of the veeroffs, a Y distance could not be found.
Figure 5 shows the distribution of the known Y distances. As
can be seen from this figure, 63 percent of the aircraft
stayed within 150 feet of the runway centerline, and 88
percent of them remained within 250 feet.

Number of Accidents/Incidonts (Al)
401
35 .. .......................................... ........ ........ . .......................

3 0 ..... ... ........ . ................ ... .. .............. .... ..... ... ....... ... . .. ....... .................... .. .

2 
.

150' < 250' 350' > 350'

Distance from Runway Centerline

TOTAL A/Ir- IS 1 MRT U1 AirS 31) EM PART 135 A/I- IS

Distance measured Io aircralt re tling
piece or greatest deviation from runway
oentorline.

Figure S. Veeroffs: Distance
from Runvay Centerline
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Table 2. Veeroffs by Status of Runway
Surface and Type of Operator

RUNWAY SURFACE STATUS
TYPE OF Not
OPERATOR Rebtd. Dry Wet Snow* Total

Part 121 6 10 12 10 38

Part 135 9 28 6 16 59

Total 16 38 18 25 97

*Includes ice and slush.

Table 2 shows the status of the runway surface (e.g.,
dry, wet, snow-covered) for the veeroff accidents/incidents.
One might suspect that veeroffs would be more likely to occur
when the runway surface was not dry. As can be seen from
Table 2, this was true for Part 121 operations, for which
veeroffs on wet, snow-covered, icy, or slush-covered runways
exceeded those on dry runways by almost a 2:1 ratio. In
contrast, the majority of veeroffs involving Part 135
operations occurred on dry runways.

The veeroffs on dry runways were further reviewed. It was
found that 6 of the 10 Part 121 veeroffs and 17 of the 28 Part
135 veeroffs that occurred on dry runways involved problems
with the landing gear. These problems included, for example,
the gear collapsing, failure of the gear to extend fully, and
failure of the crew to lower the gear.

Another theory is that veeroffs are more likely to occur
on narrow runways. The width of the runways involved in each
of the veeroffs was determined for 94 of the 97

Table 3. Veeroffs by Runway Width and Operator Type

RUNWAY WIDTH
TYPE OF Not
OPERATOR ReDtd. <150' =150' >150'

Part 121 2 7 23 6

Part 135 1 20 30 8

Total 3 27 53 14
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accidents/incidents in this category.3 As can be seen from
Table 3, over 70 per cent of the veeroffs occurred on runways
that were at least 150 feet wide. However, 3 of the veeroffs
(2 Part 121 and 1 Part 135 operations) occurred during a
seven-month period at one airport on the same 75 foot wide
runway. This runway was subsequently widened to 150 feet.

The effect of runway surface treatments, such as grooving
and porous friction courses, could not be determined because
of the lack of reported data. Surface treatments were
reported for only 17 of the veeroffs.

Overruns

There were 33 accidents/incidents categorized as
overruns. Part 121 operators were involved in 20 of these
accidents/incidents, while Part 135 operators were involved in
10. The remaining 3 overruns involved Part 129 operators.
For purposes of this discussion, the overruns involving Part
121 and 129 operators are grouped together. A listing of the
overruns is contained in Appendix 6.

Overruns may occur during landing or takeoff. Like
veeroffs, overruns were found to be more prevalent during
landing by a 2:1 ratio. Table 4 shows how the overruns were
divided between landing and takeoff for Part 121/129 and Part
135 operators.

Table 4. Overruns by Phase of Operation
and Operator Type

PHASE OF OPERATION
TYPE OF
OPERATOR Landing Takeoff Total

Part 121/129 15 8 23

Part 135 7 3 10

Total 22 11 33

3Starting in 1982, the NTSB included information on
runway width in its computer-retrievable database on accidents
and incidents. For veeroffs that occurred prior to 1982,
information on runway width was obtained from the narrative
portion of the docket. Whenever this information was not
available in the docket, it was obtained from the history file
for FAA Form 5010, Airport Master Record, for the airport
where the accident occurred.



15

Number of Accidents/Incidents (A/l's)
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', 

F F

0
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Distance measured along the extended
runway centerline to aircraft resting
place.

Figure 6. Overruns: Distance
from the Departure End

An X distance could not be found for 5 of the overruns.
Figure 6 shows a distribution of the X distance for overruns
for which this data was available. As can be seen from the
figure, all the aircraft involved in these overruns came to
rest within 1600 feet of the runway end, with 93 per cent of
them stopping within 1000 feet. Of the overruns where the
aircraft traveled beyond 1000 feet, 1 involved a DC-10 crew
that became disoriented during low-visibility conditions and
began their takeoff with 2400 feet of runway remaining.

The X distance was reported for 7 of the overruns
involving Part 135 operations. For these accidents/incidents,
all the aircraft came to rest within 400 feet of the runway
end, with 5 of them stopping within 200 feet.

A Y distance could not be determined for 11 of the
overruns. Figure 7 shows a distribution of the Y distances
for overruns for which this data was available. As can be
seen from the figure, 95 per cent of the aircraft involved in
these overruns stopped within 250 feet of the extended runway
centerline. A comparison of the runway width and the Y
distance reveals that 64 per cent of the overruns remained
within the extended edges of the runway.
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Number of Accidents/incident* (A/A)
20

0
UNK 160' 260' < 350' > 350'

Distance from Extended Rwy Centerline

Total 133 A/I'8) C Part 121/129123 A/I] E Part 135 110 A/18l1

0Ietance measured from extended runway

centerline to aircraft resting place.

Figure 7. Overruns: Distance
from the Extended Runvay Centerline

Figure 8 provides a plot in relation to the runway of
overruns for which both X and Y distances are known.

Overruns were more likely to occur when the runway was
not dry. For the 30 overrun accidents/incidents for which the
status of the runway was reported, 23 involved wet, snow-
covered, or icy runways. The status of the runway surface was
more of a factor in the overruns during landing than during
takeoff. For the landing overruns, 17 of the 19
accidents/incidents occurred on wet, snow-covered, or icy
runways. In contrast, these conditions were involved in 5 of
the 11 takeoff overruns.

The effect of runway surface treatments, such as grooving
and porous friction courses, could not be determined because
of the lack of data. Surface treatments were reported for
only 8 of the overruns.

Other

There were 87 accidents/incidents categorized as other.
Part 121 operators and Part 135 operators were involved in 22
and 65 of these, respectively. Appendix 7 provides a listing
of the accidents and incidents in this category.
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Figure 8. Overrun Locations

The accidents/incidents categorized as other occurred
during landing or takeoff. Table 5 provides a breakdown of
this category by phase of operation and operator type. Those
accidents/incidents in this category involving go-arounds were
listed as takeoff or landing based on whether they were
departing or approaching the airport.

Table 5. Other Accidents/Incidents by Phase
of Operation and Operator Type

TYPE OF PHASE OF OPERATION
OPERATOR Land ing Takeoff Total

Part 121 7 15 22

Part 135 30 35 65

Total 37 50 87
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In those cases where the aircraft taking off came to rest
prior to the departure end, the X distance was measured along
the runway centerline from the approach end of the runway.
These cases are noted with the letters "APP" after the X
distance, e.g., 5700 APP.

The dockets for several accidents contained only a
distance in miles and, sometimes, a direction from the airport
or runway. Although these distances were not necessarily
measured along the extended centerline, they have been
recorded in the space for the X distance entry and are
preceded by an asterisk. These distances are from the
threshold for landings and the departure end of the runway for
takeoffs unless they are specifically referenced to the
airport, e.g., 1.7M SE APT (meaning the location is 1.7 miles
southeast of the airport.) These distances were included to
show the wide disparity in locations for this category.

A plot of the aircraft locations for other
accidents/incidents in the vicinity of the airport that
occurred during landing is provided in Figure 9, while those

Extended Runway Centerline

tthe. xh4000 3000 2000 1000 0 1000 2000 3000 4000 000 5ooC/

"[ Greater
than

* I ____ ____ ____ ____ 000

- -j..5000
____ ____ ___ ____ ____ ____ ____ ____ ____ ____ 4000
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_13000

_2 2000

1000

0 ft.

* 121 Lanlo;ng (3 A/IS) S

a 135 Lsnaong (8 A/'s) THRESHOLD

Figure 9. Other Accidents/Incidents: Landing
in the Vicinity of the Airport
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involving takeoff are plotted in Figure 10. Only the
accidents/incidents for which both X and Y distances are known
are plotted in these figures. Accidents/incidents involving
takeoffs that did not pass the departure end of the runway are
also not plotted. As can be seen from the figures, there is a
wide disparity in aircraft accident/incident locations for
this category.

Extended Runway Centerline

60o05000 4000 3000 2000 1000 0 ft. 1000 2000 3000 4000 5000 600c
teeter

@ than

6000

6000

4000

13000

2000

! 1000

_0 ft.

12 T a e o f ( 1C A / ' s U N M Y E N D

& 135 Ta~e C11 { A/S sE

Figure 10. Other Accidents/Incidents: Takeoffs
in the Vicinity of the Airport
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SECTION 4

CONCLUSION

This report has presented information on the location
relative to the runway of aircraft involved in
accidents/incidents in the vicinity of the airport. While
detailed analysis of this information, as well as conclusions
and recommendations, is beyond the scope of this report, it is
hoped that the information presented will prove useful to
airport engineers, airport operators, government officials,
and others involved in ensuring the safety and efficiency of
airport design and operations.
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APPENDIX 1

METHODOLOGY

Identifying the Applicable Accidents/Incidents

The NTSB aviation dockets contain information on all
types of accidents and incidents. To focus on the dockets
that would be of interest in this effort, a computer printout
was obtained from the NTSB for any accident/incident that
occurred during approach, landing, or takeoff and involved
operations conducted under Part 121, 129, or 135 (scheduled)
of the Federal Aviation Regulations.

As used in the NTSB dockets, the terms approach, landing,
and takeoff have the following meanings:

Approach--From the time the descent ends (either Initial
Approach Fix, Final Approach Fix, Outer Marker, or Visual
Flight Rules pattern entry) until the aircraft reaches
the Missed Approach Point (Instrument Meteorological
Conditions [IMC]) or the runway threshold (Visual
Meteorological Conditions [VMCJ). Includes missed
approach and go-around (VMC).

* Landing--From either the Missed Approach Point (IMC) or
the runway threshold (VMC) through touchdown or after
touchdown off the airport, until the aircraft completes
its ground run.

Takeoff--From the time the power is applied for takeoff,
up to and including the first airborne power reduction,
or until reaching VFR traffic pattern altitude, whichever
occurs first. Includes ground run and initial climb.

A brief on each of the accidents/incidents meeting these
criteria was provided on the printout. As the name implies,
the brief contains some limited information about the
occurrence, along with a short narrative description.

Some of the approach, landing, and takeoff
accidents/incidents were eliminated from further consideration
based on the brief information. These events were incidents
in which something occurred in the approach, landing, or
takeoff phase of flight, but did not result in the aircraft's
touching down off the runway or leaving the runway in other
than a normal manner. Typically, the briefs for these
incidents provide an explanation of the incident, coupled with
a phrase such as "landed without further incident" or
"continued flight without further incident."
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For each remaining accident/incident listed on the
printout, the NTSB docket was reviewed. Each
accident/incident was categorized as an undershoot, landing
off, veeroff, overrun, other, runway, or not applicable. The
definitions for the first five categories appear in the body
of this report. The last two categories are defined as
follows:

*Runway--During landing rollout or takeoff roll, the

aircraft becomes physically disabled on the runway or is
evacuated on the runway.

" Not Applicable--Any other accident/incident included on
the printout that could not be placed in one of the above
categories. These comprise the same types of occurrences
that were eliminated when the briefs were reviewed; the
information on the brief was not enough to eliminate the
accident/incident from further consideration at that
time.

Accidents/incidents categorized as runway or not
applicable were eliminated from further consideration. For
the remaining categories, each docket was reviewed to
determine whether it contained information on the location of
the aircraft relative to the runway.

Determining the Aircraft Location

The docket is the official record of all information that
the NTSB has on a particular accident/incident. The
information contained in the docket is gathered during the
investigation. Under the current system,4 much of this
information is documented on the Factual Report Aviation (NTSB
Form 6120.4) so that it can be easily retrieved with a
computer. Supplement Q of this form provides information on
the aircraft location relative to the runway.

The information contained in the applicable data elements
of Supplement Q was reviewed for this study. The form of the
data (distance from runway and bearing) is difficult to use
for a comparative analysis. Moreover, this information was
often found to be missing, incomplete, or in conflict with

4 For the period covered by this study, the NTSB used
three different computer systems to store information on
accidents/incidents. The first system was used through 1981,
the second one was used only in 1982, and the third has been
in effect since 1983.
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other information in the file. There are similar problems
with the data on aircraft location stored in the NTSB computer
systems that were in effect from 1978 through 1982.

Although it is not computer-retrievable, the narrative
portion of the Factual Report or the reports of the various
subgroups formed by the NTSB for an investigation often
contain specific information on aircraft location. When the
information is not in a narrative statement, there may be a
scaled drawing or a rough sketch that allows the location to
be measured or calculated. However, in some cases, there is
just not enough information in the file to determine the
location.

The aircraft's location was recorded in terms of the
distance along the runway centerline or extended centerline,
and the perpendicular distance from the runway centerline or
extended centerline. The former distance was referred to as
the X distance, and the latter as the Y distance.

In some cases, the X and Y distances were specifically
stated in the docket. In other cases, it was possible to
calculate or measure these distances based on the docket
information. Sometimes, persons who participated in the
investigation were called to see whether they could remember
any additional details that could be used in conjunction with
the docket information to determine the X and Y distances.
The Y distance was also recorded as the distance left or right
of centerline, based on the direction of the aircraft's
operation. When this information could not be found, the
distance was recorded as unknown.

In lieu of specific information on the offset distance
from the centerline, the dockets would sometimes contain
statements such as "aircraft came to rest in grass along right
edge of runway" or "aircraft veered off centerline to avoid
approach lights at end of the runway." For purposes of this
analysis, this type of information was converted into
numerical values. The following rules were used for this
conversion:

For any Part 121/129 aircraft located along the edge of
the runway, the offset distance was calculated as Y = 1/2
runway width plus width of aircraft landing gear.

0 For any Part 135 aircraft located along the edge of the
runway, the offset distance was calculated as Y = 1/2
runway width plus 10 feet.

0 For aircraft that remained within the area formed by the
extended edges of the runway, an offset distance of zero
was used unless specific information was provided.
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For aircraft located between the runway and parallel
taxiway, the offset distance was calculated as Y - 1/2the distance between the runway and taxiway centerline.

Using these rules to assign numerical values to the Y
distance may appear to be somewhat arbitrary. However, forpurposes of this analysis, this approach was not expected toimpact the accuracy of the data since the information wasgrouped in ranges rather than used as individual data points.
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APPENDIX 2

CHRONOLOGICAL LISTING OF ACCIDENTS/INCIDENTS

This appendix provides a chronological listing of all the
accidents/incidents included in this study. Except as
discussed below, the information for each accident/incident
was derived directly from the NTSB computer system. The
information recorded for accidents/incidents under each of the
three computer systems used by the NTSB during the period
under study differs somewhat. Consequently, the information
presented for each accident/incident in this and subsequent
appendices does not necessarily contain all the elements. The
absence of an entry for an element means that this information
was not available from the computer system.

The data entries for the category, phase, X distance, and
Y distance are based on information obtained from the review
of the NTSB dockets. As previously explained, the runway
identification and width information was entered for the
veeroffs that occurred prior to 1982.

Some of the abbreviations and notations used in this and
subsequent appendices need to be explained. Under the state
entry, the abbreviations are not limited to the 50 states,
but also include territories, as well as two foreign
countries. The following abbreviations are used for the
entities that are not states:

AS - American Samoa
BA - Bahamas
GQ - Guam
PM - Panama
PR - Puerto Rico
TQ - Trust Territories of the Pacific Islands
VI - Virgin Islands

A double asterisk appears after the city name for three
of the accidents/incidents. This notation is used to indicate
that the NTSB docket for these accidents/incidents is not
listed under these cities.

The listings notated in this manner for Los Angeles,
California and Pocatello, Idaho are found under Ontario,
California and Salt Lake City, Utah, respectively, in the NTSB
dockets. Although the overrun and veeroff occurred at the
locations cited in the appendix, the actual event that caused
the accident/incident occurred while the aircraft were on
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approach to the airports for the cities listed in the NTSB
docket. The information appearing in the appendix for these
two accidents/incidents was taken from the docket and FAA
airport master records.

The third double asterisk notation is for an incident
listed under Washington, D.C. This incident was included as
part of the NTSB's special investigation on runway incursions.
Separate dockets were not established for the incidents
included in the special investigation. The information in the
appendix for this incident was taken from the NTSB's report on
runway incursions and FAA airport master records.

Following this appendix are appendices listing
accidents/incidents by each category--undershoots, landing
offs, veeroffs, overruns, and other.
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